Abstract. Traditional methods to determine total body fat are undesirable under many circumstances because they require sacrificing individual birds. Walsberg (1988) recently introduced the total body electrical conductivity (TOBEC) method for total body fat to ecological studies. In this paper we expand on Walsberg' s (1988) seminal paper and show that: (1) TOBEC is accurate under a narrow array of body masses, and is therefore appropriate for intraspecific studies; (2) dead birds exhibit significantly different TOBEC than live birds; and (3) the use of metal bands does not affect TOBEC measurements. We conclude that TOBEC provides an accurate estimate of total body fat, that it is preferable to traditional methods because it does not require sacrificing the bird, measurements can be taken quickly in the field, and (most importantly to field ornithologists) body fat can now be tracked through time for individual, free-living birds.
INTRODUCTION
Traditional methods to measure total body fat in birds are based on solvent extraction (i.e., Bligh and Dyer 19 59) and require collecting and sacrificing individuals. These methods are undesirable under many circumstances, particularly when large sample sizes are required, when endangered or declining species are involved, or when it is necessary to follow the fat deposits of individual birds repeatedly through time.
An alternative, nondestructive method for estimating total body fat which uses total body electrical conductivity (TOBEC) was developed in the early 1970s and is based on the Harker Principle: an oscillating magnetic field can sense conductivity by detecting changes in a radiating coil' s impedance (Presta et al. 1983 , Anonymous 1989 . Since the conductive properties of fat and fat-free mass are very different, the total lean mass in a given sample can be determined. This method differs from the earlier BIA method (bioelectrical impedance analysis) in that BIA 
STATISTICS
To estimate the accuracy of TOBEC, a relation between the EMSCAN number and lean mass (determined with the Goldfisch apparatus) needs to be derived. Since it is necessary to predict lean mass using the EMSCAN number in future instances, several researchers have presented regressions using lean mass as the dependent variable, and EMSCAN as the independent variable (i. 
RESULTS AND DISCUSSION

ACCURACY
The coefficient of variation of EMSCAN associated with position within the chamber averaged 6.8% (n = 78; 12 individuals). The conductivity index (EMSCAN) was related to the lean mass (L) determined using the Goldfisch apparatus by (see Fig. 1 It should be noted that these intervals are not symmetrical around the mean. The accuracy of the method (measured by these confidence intervals) is good throughout the range of lean masses used. A lean mass of 20 g is probably the lower limit of resolution for the specific device used in this study (although at this lower range it will be necessary to obtain repeated measurements of each individual to minimize the effect of position), and the accuracy of the method is high enough to provide good estimates of lean mass (and total body fat) in intraspecific studies. The applicability of this method in specific stud- 
CONCLUSION
In conclusion, electrical conductivity can be used accurately to predict lean mass (and total body fat) in live birds. This method is precise enough for intraspecific studies. Dead birds exhibit different TOBEC than live birds. Metal bands used in banding do not alter measurements.
